Whilst validating a testosterone assay, the normal range for females was found to be substantially higher than that derived when the original method was developed (M J Wheeler, St Thomas' Hospital, London). There was an excellent agreement between the results obtained from 13 samples with serum testosterone in the range 0·8-4·0 nmol/L, which were analysed by both laboratories (r=0·992, n=13). This indicated that the higher normal range was not due to an assay bias. Subsequent investigations, described here, strongly suggest that the higher normal range results from a difference in specimen handling.
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Blood was collected from eight females attending a subfertility clinic and from five female laboratory staff. Each blood sample was divided between two plain glass tubes and, on receipt in the laboratory, the serum from one tube was separated and stored at -20°C until analysis. The other tube was left at room temperature (2o-25°C) for between 1 and 5 days before separation of serum and storage at -200C.
Testosterone was measured by radioimmunoassay following ether extraction of the Correspondence: Ms E J Hammer, Department of Clinical Chemistry, Southmead General Hospital, Westbury-on-Trym, Bristol BSlO 5NB, UK serum. The following reagents were used: sheep anti-testosterone antiserum (Guildhay Antisera HP/S/55-IA), 125I-iodohistamine-3-CMO-testosterone (produced in our laboratory), and donkey anti-sheep antiserum (Beneden Antisera 205A) which was used for the PEG assisted second antibody separation. All standards, controls and samples were analysed in duplicate. For each female, the serum separated immediately and the serum stored on cells were analysed in adjacent positions in the same batch. The assay has intra-batch coefficients of variation of 3·2% and 3·3% at 1·4 and 3·0 nmoVL respectively.
There was a significant increase (P<O·OOl) in serum testosterone following storage on cells ( Table 1) . The increments ranged from zero to 1·4 nrnol/L, with a mean increase of 0·5 nmoVL. Following contact with blood cells for 1·7 and 2·0 days, the initially 'normal serum testosterone in two of the patients increased, to fall outside the upper limit of the normal range (2,5 nmoVL). Thus, in some instances, the delay in specimen separation may affect the inrerpretation of the result.
Further experiments confirmed that no increase is observed in the serum concentration of two other steroid hormones-i-cortisol and progesterone-when blood samples are handled in this way. Nor is an effect observed when the separated serum alone is incubated at room temperature for 2 days before storage at -20°C. This confirmed that the rise in testosterone concentration resulted from the contact with cells. In the female, 60% of the circulating testosterone arises from the peripheral conversion of androstenedione by the NADPH dependent 17B-hydroxysteroid dehydrogenase.! In vitro conversion of androstenedione to testosterone has been reported in female and male whole blood.' erythrocytes/ and human platelets.:' Conversion of 3H-androstenedione to 3H_ testosterone was of the order of 7% followin y incubation of whole blood at 37°C for 3 h.
With the exception of testosterone, the only physiological androgen which is significantly bound by the antiserum used is 5adihydrotestosterone, which cross-reacts by 14%. This could not account for the apparent rise in testosterone observed. Further investigations are in progress, in conjunction with Dr Wheeler, to confirm that the increased testosterone arises by conversion of androstenedione as described in the literature, and also whether the effect can be demonstrated in blood from males.
The effect described here is a practical problem for any laboratory that receives speci-mens from outlying clinics or surgeries, since such specimens may not reach the laboratory until 24-48 h after collection. Blood specimens collected from females, for testosterone analysis, should be separated as soon as possible on the day the blood is taken. If a significantly elevated result is obtained on a sample which has stood on cells for longer than 6 h, the testosterone analysis should be repeated using a fresh sample which has been separated immediately after collection.
